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(54) TRANSMITTING ANTENNA ARRAY APPARATUS AND METHOD THEREOF USING FEEDBACK 
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(57) Abstract: 

PURPOSE: A transmitting antenna array apparatus 
and a method thereof using feedback information in 
a mobile communication system is provided to 
increase the capacity of a mobile communication 
system and the quality in calling and save a 
transmitting power of a station by forming a more 
reliable transmitting beam. CONSTITUTION: A 
forward processor(400) encodes and modulates a 
transmitted signal and up-converts it to an RF(radio 
frequency) signal to output the same. The forward 
processor(400) includes a coder(401), a modulator 
(402), a transmitting beam former(403), and an RF unit(404). An antenna array(405) comprised of L 
number of antenna devices transmits a beam in a direction formed by the transmitting beam former(403) 
of the forward processor(400). A backward processor(410) down-converts the RF signal received from the 
antenna array(405) to demodulate and decode it. The backward processor(410) is comprised of an RF 
unit(411), a rake receiver(412), and a decoder(413). A forward fading information acceptor(421 ) inputs an 
output of the rake receiver(41 2) of the backward processor(410) and extracts a forward fading count in the 
fading information of the receiving signal outputted from the rake receiver(41 2). A beam forming controller 
(420) receives the forward fading count outputted from the forward fading information acceptor(421 ) and 
an intermediate output of the rake receiver(412) and creates a weight vector in order to control the 
generation of the transmitting beam. 
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4 ^44444 3H# 6 l-§-4^ 44 444^1 ^4^144 s(t)» ^.44fe 7^j# f- nfl, #7] 444^ 4fe ^44 
^fe 471 < 9> 4 ^ $14. 

4-44 9 



44 < ^44 9> ^14 M! 4^144^1 0 l c> il 47>€ 7^44461^1, n (t)fe 7>44 ^44w 6 14, 

i^fl ^^4 4444?1# 444^, i]M ^s^l 44 4443* 4444. 44 < 4^44 9> °H44 

i4^ 4^4 44 43 44 < 4" 4^ 10> 4 4- $14. 



*r«H 10 



%7] < io> i 44 m m is* %s.<% m^w^n^r , , sai 4* 



^5L^7}°\} £\q A 4^ ^ 5a^ t n^7|| g<H3 q^s, 3^ a^R^. 



3 £4. 



<r*HI 12 



#71 < 13> 1- 3*WRr #*] €4. °1« 6 l-g-*H ^ Wllt-a- ¥*Rr #71 < 

14> 4 



*r*M 14 



A <M < 14> i4 , 4^1, 4^1 ^H^E] feCflp^ l)i ^«fl 71^1 ^cfl^ ^^IJLSJfBl 

5§Ji)fe ^^ss^-Eife £ ^ ^7lS^-Ei ^.afl siH^ Tjl^l- s|j=ia| 

^ £ ^ 5£4. 



i ^4 ^H^fe 4-7^ Uf^ £61 ^7]7> ^H^l^l" 1^ ^W^fl^^; #*fl 4 = Hl|l£ 

feci »1 4*j^ 4 V 7| < H> 4 7 E v^ ^Al^sJt G# #7l ^ 4W1 2) cfl jl-fr a}4 

1- ^f-^S^ «§Rr «^ 7>^4 tflEU- Ti]^ - 0J4. 

^71^, nJ-^AS^Sl BjHHI| #ol7l ^IH^l^ Cfl^l ^ 6 NH7l(afe, 

43)* &^<LiL^ ajj ^ - 014 £ ^AH]oflAi^ cflS^AS SIM^^* S}H«( l£4 £X) Hi 

€ 3^*Hr U-^^r ^JAS ^*M*> #71 5)lol^ 3 7l(Sfe, 43)# S]£L«fl £4 ^Al yj^. ^44^- H-^S 

<%M < n> i 44 £0] 33.3-3] 71 g «h 4=. 3H^p§7i-i- f-sfl 4 
43 ^^Hr 14fe *}7l < i5> 4 £4. 4714 ^-71 < n> 4 ^aj«£ 

15 



^, ^7l 31 ^7lfe ^-71 < 15> <fl 44^ 44 2°1 ^H^^r 4^1 7} 444 A}£ ^HMH 

^O]^. 7^1«jEi^ ^3«Hr ?H4. a 2)1 Ol^ *fl^,g- ^ £^ 2)1 61 ig ^| 

^thfr 3**Hr ol#3 0 14#, ^1 7^1^61 ^AlSj-Tl) 4^ 7^1^, ^jEl gj 7>^1 

ats-^Ti) ^4. ^-71 71^1^01 cf^o.s^Ei " sflo^ ^a.- 4^ ^ 

6 1^ ^1^, oie^l a]Ei 7^11- ifsjfe -g-ojs ^4«:4. 4M sfl 37ls 

tn*K! S!l -M^i^fe ^11 o]^ ?fl^» 4-§-*H 7^*1 «1e1» ^4fe ^-4^ ^^*!:4. 

44Ai 71 4 ^4 511 °] ^ ^ 71 4-71 #^0} n 0} ^ ^ lit- ^ofl A] o}^^ ^ 4 

m. 



^714 ^-°1 7l^l^-ol 5)1 el ig ^^7l7f 4-71 ^« Bflolxg 7fl^» ^#4^r 4^4 ^ ^7M Hj-^^- 

^^1^21 ^A^«ce,) r M7l-e,oii ^sD4fe ^iW ^ ^£4 4M %}°}^^7}7} ^ 

& &<>] ^«oHMlfl^74l^p z -4^1 4tI1 4^, 4*1 °1 ^ 4H«fl4fe U J- 

^41" ^ 544. = f^Ife tf^a] 4 ^xIAIJla^ {p,.^,.)^} # s.^4 ^w 0 H^ll 

#sfl 4^^*m, 7l4^ it^^l ^*^JL# ifliL^i t>fl 614 -^4 

5Ufe©*-» 6 l-§-*ll Ti^ft P z » ^#«fl ^flfe ^34* ^ 514. 



44 44 # #Sfl 44^4 # 7 ] £44444 3|1447W[4& #44^44 4^4 ^r\-JL 4 nfl, 4 4^0^ 

44 444 44 t $14. ^, 4444 444 xVolofl D ^^^(^1- l-c^ ^,£33 a} ^l^^l #^«tnfj7 %v 

n. ^4 444 4^4 4£ £44 444 4£i^4 444 £44 wan^ £*ii4 44 

4. 4 *H44fe 4 7>4 ^o_S. 44i#4 (Linear Prediction) 4 ^4*fl 4 £ 44. 



444 24 4444 £44 £44 4^4 4£1- ^444 3*1 ^ o|^6fl #^^4. 



£44 16 



444ir [ fo o*v Vi] r , p=[p,.[*-z?] p^-^-ij - h ik-z>-v+i-\r 6] ^ 443M: ""fl, 44 4£44 £fe 44<*P 
«H trfef 47)4 < £«H] i 7 > 4 2*1 31444. 



£44 17 



#4 < £44 17> i4 R =E[^f] p=e[^[%^ q. e!-v|4. ^ #7) < £44 i7> ^ jft^i^l 1j£l4 
444 31444£44 4£?H£fe 444 < £44 18> 4 24 4444. 



f-44 18 

EW.m P, *[*-«]] = a „ 2 J 0 (2^7«) 



444, ^ 2 =^[iPJ 2 t 5L# 4 £4£, ^ 04 i# *M4£, Tfe 4444^ 24« 4444. 



3^4 471 4444 4^ &4 *11444£ 44 4£44 41^]^ 3.4* 444AS44 4^444 44 4^§# 
444 24 44 £44 4^ $14. 4% k4*1| 43(44)444 i4*l| ^4 £44 21144344^ 4 

4, 4# 4^-4 24 D 4444 4444 4^44-gr V7114 314434 |p f [ft-r>-i]|, - ,|p ik-n-v+i] 3 

4^44^-S £444. 



^44, 44 £44 2114434*4 454 04 44^-S, 44 44^- 4-§-4 £ &4. 44 *Hs45 ^ 
44 4371 44 < £44 19> 4 24 444 £ $14. 



£44 19 



e, = IP, I -err IP ,|] 



ZLe) JL I M*] I tj-7l < ^4 20> 4 4°1 «,[*-£>], 8,[*-£>-l], ••• ,8,[ft-U*f*}g 4 ^444. 



^^l^.^-I^o*'! — rf^-i] 3 , 3 8=[6,[*-£>] 8 1] - 8,.[A:-£>-F+l]] 7 cj e)-j7 ^ 4 ^ nfl > ^H^rf^^ 
i^^i §1-71 < 21> 4 7^44. 



r ^H! 2i 



^7lAi,i? =£[g g r ] i£ -tf[5,[*]«] £ Z|-Z|- 44^4. Stt < ^4 21> * J4|*i«Hrfl| 4<3£ 
37] 44 ^Tfl^fc Z}7] < ^4 22> 4 3)434. 



f-4*l 22 



A cM < 22> °fl4 a, 2 =£[»& J&*s] ^4^, W04) i# Bfllf-^, Tfe £4*m3 44VE4. 



4444 a]^rJE 7 }- feoM^ 51#4 ^4^7} 44 JL xfl4-?HH £b] 444 44. ^SM. #7] 4^]^ 
4t> «*ti ^H^l^ Al^£7> 44*1^ 44 gjfl 4^44^4 447} 1H\+4. 3* 

#^141H 4"£ €4 ^W^H^l^ ^4 44, ^44 444 4^ ^ja.^ 44*11 44 4^- 'W^im 

^31^^ ^fe ^tt* 4 #4 § ^ 44. ^, ^4 £fe1 ^4^ ^4*1* #4 <y44 

°l«H4*r #^14^ ^47f <y?fl*l oi^jAife ^44 44^ Ai-g-^t 7j\o] 4 Jl#4H ^ 44. #44 £4 
^I1H4^ ^ *34*] «c^# ^44 >WHr ^-i- ^-§4H4^ 



444 ?H 4<£4*H 371 4 44^ 4SH1 44 44 tfl-§-4fe #4 aj^- ^Aj4 fe 444. 44444 14* 4 
44 4^H1M 444^ 4444. 

#4 47>44 £ ^4 -^HHHfe 44-^S, itt 443 ^44 =4 ^ 

* #4£4. #4 i4|7i-4 -a*H*£ 7l4^<=»l ^"oH 1 n*}^ 4^ B 4 ^ H J4 a^^A 

s ^^*>7l 7}#4 a)Ei# ^^^.4. 47M ^ahi§^ 4^1 4 ^>4^ ^Uft ^ S ^4^r i.^14, 
#41] °^4#si «|>goi #44^53^4 ^ ^ ^4^ ^4 4^4^ 4^4. 



44* 44 ^, 4« 4#44 #44^ 4J:4 a]^- tg^fe 7}x)^$] ^A] 4314 o>^4 AliBfld) ^ 

S# JE44fe £^6)cf. J£ 4bfe ^ ^ O} ^AHO]) nfS Ol^A] A]^0)1^ 44^4 £44 ^443l«- 

^44 ^44 4J1S44 £44 * f ^ M 

441 f-Sfl 4^Rr 44714 5L4*Rr £^44. 47^ A o V 7 ] ^^71 7> ^WRr £4^ 3144 

4^ £44 3144 3717} 1 ££ ^4. H^JL £ 9 xr 44 £ 4a 4 £ 4b4 4£ 4¥f-4 4^4 

$ 4444 4^ ^s) ^ JEAl^- tj-. 



£ 4a« 4^44 44^4 44Ji4, 4>7l 71^1^ ^a 0 >%l: ^e] 71(400), 44443H (405), ^444 

514(410), £44^*1 ?1^7l(421), 411431471(420) fAS. 444 £ $14. 

44 444 (400) £ 4414 4Jl« JfjLSf ^1 ^ RF4^S AJ-^ tg^isH f^fe 7l^ £*344. 

444 #7] ^Ajal^^ 7l(4 0 3) o. a>7| ^Xj bH^aH- cfl-g-Sjir 444I"4 S^^S ¥44 £ 6|£S. ^> 7 | 
¥44Jl4 hj^. ig^H #§144 44. 44 £44 444(400)^ -^4(401), 4^4(402), ¥44^144(40 
3),RF4(404) ¥1^44:4. 

L7l)Sl 4314 £4*^ 4^44 44 4<>1 314(405)^44 £4^444(400)4 4414*144(403)4 4*11 ^4 
tfAS 41 444fe 4^1 £*3*t4. 

3^*1 el 71 (4 10)^ 44 4314^314 (405H4 RF4:£1- * 42 4 4J:4fe 4^ £«g 

Aj-7] ^44 3 4 (410)^^^(411), M7fl3l ^ ^S.^-5171 4 ^ 3.1^-4 f- 4^44 B|l<5l3^ 

AJ 71(41 2), 4J171 (413)^S 4444. 

£4^31444iL4£4 (421)^44 si 71(410)^1 3]43£44(412)4 #31 SlWlH^7l( 

412)^1^1 ^^1J14 3l 6 l^ ^^1^1 3|lol^ Tfl^l- ^#5>fe 7l^ ^*3*>4. ^4Ai Aj-7] 

^l^^Tfl^fe £«H= S|lol^37l7} ^ ^£ 5tl4. 



^^H7l(420)£^7l ^a 0 v^ 5 )lol^^^. ? ]^7l(421)'HlAi #^£lfe ^HM^l ^ aH^H^7l(41 
2)4 «^^r «a^*M ^7l ^AjHjoi ^Aj^. ^H§l-7l fl^ 7f^^l «!]Ell- ^t!-4. ^4 ^^^^1^71(420)^ 
^«oHMl ^1^44^1 ^71(422), ^eflol^El74lA}7l(423), ^aj^sj^^^)^), 7>^4^E)7ll^7l (425) 
s ^€ =r $14. oH ^71 ^^l^N 44 n^y] (422) ^ ols!loH47iiA>7i(423)^ 4^^s4 ^1 tfl-g-4fe 
^444 6 > «r4. 444 #4 ^^1*1^44741^71(422) ^ 4 ^H*! 4 ^1-^4 (423)^ ell43^7i(4i 2 ) 
44 4 ^41-^1 44 4 -§-4 4 ^*Rr 4*1 af#41- S14. a* ^4 aj^^^oi7i(420)^ 47H1 ^4*4 
^4ils 444 4& 7^4. 



^4U^^4ir ^44- £44^i 4.4^ ^44 44:4^-3. ell 4 3^4 4 (412)4 4 4444 4^4 £ s 

4i 4444. S4 *4^45l7l(400) 4i 444fe 4^4(402)4 ^44^44 (403)4 44fe 44 ^ 44. 
4714 al-4 4°1 444 44il:^ 47] 7}^^ 7)^±s, 4^ ^44el4 ^4^- 4^ XI^hs, ^- 44 

^ 47l 7}^^ SL^- S44fe 4 AS 

4714 4^ 4fe 44^4 o>e|144^ 6 1 4^ e I4 44 4 ^4^- 4 44i4s 444^3. 44^71^ 
oi Aj-7i 714^3 ^ai el-Eli^ oi^oi Ai^efl^ c]-^^^ ^^44^ «4 5)14^^^.4 44 

^4 a J4 ^1444 44. 444 44 4444 £4^ 4h4 A Jit ^r444 31444^-* ^44^, 44 
^44 3144 44^-6.s 4^44fe ¥41- £ 4b» 424°i 4^44. 

471 444£ 444—5- 444 ^44 4^^1-4-§-44 &4r4. 444 44 £ 4b4 £44 44 44 44 44 
4£ 44444(431)1 4444. 



4444 £4443 4(430)^ 71^1^-6] £44 ^31 ^-n £44fe 4£# £44*i 444fe 4^# £«344. 4 
71 £44*1 3 4 (430) £ RF4(432), M7114 44§ £ 4^214 4 ^444^-51 *1^4£ 3H3£44(43 
3), 4^71 (434) ^S. ^41 £ Sft4. 

-8-71 4444 eilft ^5] 71(440)^ 444"4 ^J^llt 4^4 4 £2*H tfl^fe ^4 *H4^r #4 444^ 
S 4£4fe 4^ £*344. #4 fif8-^Bl7l(440)^r -¥-£71(441). 4^4(442), 424 (443) , RF4 (444) f-a. 

S44€£44. 

£444*1 7] (450)^ £44 ^3^ £44:£<>1I4 £44 SIM'S 3 Ji* ^4 ^, #4 ^44 £44 jjojig 

4^444 444 <344 ^fl^i 4^44 4 4^g- £3)44. #4 £4441*1 4(450)£ £4441 

6 l I 3^7l(451), £4441 *N 4^4 (452) f^-isL ^44 £ 44. ^44 #71 £444l*N^4(451)*l 

" 41*1*3 W 41*1^*1114 sh^^t ®o}na\. 7\&*\qqq e)H6\qq%.6\ 444 ^ 

44^4. ^, #71 < £«H i5> i 444 44 £*1 #4 £4441 *1<3 *^7l (451) *1 £44 43:^-43 ^t>^ 

ail *i ^ ^ £#4 41 *i ^ tii £ ( ) ( ) f*i m$ °i &4. 6 i 3 *i ^4^431 4* 

4-f 4 ^4 41*1^4 414^ ^^14. 



#714 Ul-8-*H 444 $ 444 £4 £44^514(400, 430)4 344*1471(410, 440)^ #4 £4«1^4( 
403) # *H4*>4 °i434 CDMA *1W4 4^4 £ W ^ 7] ^« 0 v^el7l2l 444 ^444 £ 5£ 

4. 

#4 444<>114 °J44 441*114471-45:4(401) ^ 42.4(402)^^-44^ £4 H J ^4 4(403) i ^71-44, 
#4 £4^44(403)^ 7W*\ Til #71(425)^1 4 ?]7>4fe 344^4 71-^4*8)4 4041 4*fl £#«]*1 
44. #714 £*1 ^4 £4U£ RF4(404)4 ^ 4^ ell 6 ! (405) # 44 WAS 4444(443-4 £44 4 
£)• 



#71 443^ #71 £44 4s* 411444(431), RF^f (432)1- #4 £44 4*. 31 °1 3£4 71(433) 1 
S*n %s.% #-4, 444 4-S-, 4^71(434)1- 4*11 £4*11*141 ^fe4. 

6 H #7l 444°! ^r#4fe ^4^4ife #7l < ^44 g> 4 S4. #4 < ^44 9> 4 4 ^s.4 ^fl^ 
m #7l < ^4^1 io> 4 slWl^Tfl^r 4 <>HM^ ^2.7} ±4^1^ ^4. =IZ\B.S. #71 ^ 

44 4 ^4 4 (451)^1 ^4*Rr ^44 4*1^4^1^ #4 < i 5 > 44^ 44 ^1 ^4 
n^r, ^n 6 }^], 7f^4 ^^l ^^7} 44. °M #4 44^i4 4^s4fe £44 slH^l^ ) 
#4 £44 Bflong ^4(451)^ #7l 51I014 4^. ^14 47I £44 5H 6 14^£ 4^ ^#«H 4*4 £ 
£ &4. 24 #4 £44 4 0 l^^j7l(45l)^ 44i ^4 #4 £4^= ^1 6 14tI1£ £fl#i 4£ ^4 £44 sfl 0 ]^ 
a4# ^4 ££ $14. ^44 44 £44 siH44£ ^ £44 41^1^3.71^1 44^1: 44^, #4 £44 4 
«N^l£fe 4^<^1^ 741#oi >a-tfl^ o.s. 444 #^<=>1 44^, 444*1 ^4 £44 ^^l^^l- 444*- 

s slH3j44fe 34. h51ji #4 £44 *lH434ir #4 3)H^44fe ^4*1 #43^s 4^ 4^*1 4 

fedi 4401 s$7) n&°] 4^ 444 4^*1 $a4. 444 €^1 44 #4 £44 sii*N4£ sfe 4*1^ 

34 ^\ *>4» 44§M 444 £ 44. 



nelai #4 £44 5H^4s4(452)fe #4 ^44 £44 41*144 a* ^44 444 £4 4^5. 4^4*H 4 
^4 (442) i 47>44. *H #4 £445ll*14«4(452)*114 #^4fe £^4 41*144-afe *444^3 

51 4£4fe31, #4 °^44 #4 £44 41*144^-4^ #^44 4«r ^^4 4^^^! ^4^r 



4-§-4 *r 4^4, ^4 4*fl 4-8-^4 *W444 i>M14 ^s-i S3«H #7l £44 S1M44-S-1 #<^H 
3^4 £ 44. 



#7^ £4 Aj- 7l £1^0] 4 v 7 j 5flol3^Al7l(433)S^-El #^E)fe £44451# £44^ # 

7} ^.WH^ ^34 (451) £ 4 ^H^Tll^rl ^444 #7l £444 °N ^71(452)^ £€- 

£442)14^ :£» ^444. #71 4«4 4^71(442)1- 444^1 ^&)sl 

^J:44 ^4*11444 44*1 4^44 4^4(443)4 RF^f- (444) 4 44 4314(431)1 ^ 44 

44 (4443 °444 4^). 



#7l 444^ £4#Ef]5L sil-47>4 4*l] : & ^£4 6 1 ^443 <g44 D l, #714 4£ 44# 4444. 4 

44 #71 £444^ ^ ^W2^4 6 Ht7D ^^^^(iLf, tf) D Jfs] 44*1 4^8 44^ 7^44. 

7144^14 #71 4314*1314(405)^^(411)^- #4 £44*3 31 4 H£4 4 (4 1 2) , 4Jl4(413)^ 

£ J§-n £4 4 J:* 4s, 4^4*1 £4*)H4! £fe4. *1 4*<H4 31 4 3£4 4 (4 12) 4 3 ^44 a J^441 f- 
«fl ^44^4^- 4711 4fe31, £ #^6] ^ahhia^ aj-7) y j cfl*v ^ ^ A|^7is 44. 

4£ 434 £4 H J*§## 44: 7B^l«3]Ei 7il#^ 4444 4^§#*lH4(420)i4 *lf-44fe31, *)U^aH1 - 4 
444 4-S-4 W4 4*M £*J44. 

3l*l3£44(412)£l #^4A^Bl £4^4 iL4£4 (421)1 f-Sfl 444- d -5.^-Ei 4H«-*4 £4*J= 5)14^ 

*3iLl ^t'Hai, ^ y ^5ll c 'l t a447ll#7l(422)fe #71 ^#4 £4%t= 3f!^l^^Hi^ #4 31*l3.£44(4l2H4 
£44Jl# 4El4fe 4^14 4*14fe 4 *44M*14^iL4 ^4^r^^-¥* *l-8-sM 4 
3sS £4^H^44{p/>« tii#i>4. ¥4i #4 *i 31*1 ^4 31 44 (423) £#4 314h£44 (4i2)i4 
£44£1 *WKr 4^i4 £444 : 4iH 5-44 4 ^S-^ 4444. 



nBlJL #7l £##4*313144 (424) #7) £444*1444 {p,)4 ^ ell oi «ji El {a(e ,)}!- *l-g-*11 

<^-% P,-ce ;)2 ce y) - # 314*14. ^-4^1 #7l 71-^4^4 7^1 #71 (425) #7l £4#4*313 44 JH-ff^l Tfl 

Ms, *)! 44 ^t*H 4^- 444 £4 H J^#4(403)4 7^4 ^ 4*]s *J44. 



4^- #71 £44*14 71(400) <*8 47]-4fe £4 *W4fe 4s4(401) 4 4^4(402)1 « 

4 ^ssM ^#«d^#7l(403)°ll 47T-4' 3 !, #7l ^#^^#71(403)^ #7l 7>^4 4#7l(425)<H14 #^sl 
^ 7^4 «14^1 4*11 #71 ^^4 ^4 "11^41- 4#44 4tb ^# U J^ ^#*>4. zlQsl #714 ^4 

RF^-(404)» ^4^7> #^^44 ^ 4^14^ ell 6 1 (405)1 ^«fl 4444(71444 4 

^). 

7144^ 44 ^4#Efls si #471-4 44fe #^44 ^1^ o.s ^444. #44 ^4^ 444*1 4^4 

4. 

£ 9fe #71 £ 4a 4 £ 4b4 4^ 7144 4 4444 ^4^ s.44fe *f-£*14. 

#7l £ 9» %^44, 71444 444^ 44 60i4t)14 65i44 c H14 ^714 ^4^ ^*I44. ^l^fl #4 714^ 
S714 43H14 44# a7l4( k =o)4i, 7^4 44» s44(w[0])44. 



#71 71^1^ 603^^1 605#tIHH ^ H ^7>ie]7l(400)» ^fl ^#»lHl*l-& 35 #71 7> 

^IBJIE^I <5]sfl ^A]Bl.g- *8#«H £ H oH l *# olJp. # 7 J 7l*R£- 607^^1 - 611^^^ #7l 

^ (k)# ^7>$ ^ ^A]^> Dl- x]<gl5}-BUi «^ ^a1a| ^ cfl7l^4. #7] «*] #71 ^w o >§ ^A]# ^SJ 

"ft * #^1 ^A]^ cfl7l«}fe 3f^ 6 H, <>H 71^1^ ^3j-§£ ^«S*>711 £4. 



#7l ^wj-^ #S7f ^MS^, #7l 653^7^1 « 655371HH 3 7 | (430) ^ ^fl ^- 7 ] ^^V^aIJH- 

^# ^ £«o v ^#:M ^S-m ^-51^4. <>|^- #7] £*JJ-^ Alsfe 657^711 - 661371HH ^^e| 71(430) 

£ ^"*fl #71 7^^ * 7^ Tj^Kg- t}jL> Aj- 7 | TJ^-^ Aljr- Ji^O} ^Aj U\]A\]X)^ 3L 

^ #7l 663^7^1- 669^7111- «.e|^ 7J^ S £«j-fg: ^oltg^ji* ^t^Jl, #7) 

3H^iL» ^SsRV ^ ^^^e|7l (440)^ #*fl ^ W #71 653^1S 

of 71- 4£ ^t^#S^l ^a]# £fl7ltH}. 



ojafl ^-71 *fl^ a]^- ^a]^] E )^ ) # 7 ] 7^1^ 6133" TiHH ^ ff^l 3 7l (410) £ ^«fl ^#3fe # 

:M ^-21 W. ^ #7l 7H-^£ ^HMH^sHNt^I^)* *IM*H 621#?H*1 7^HiBH- q 

3R> ^Hl-# ^ji #71 717]^ 615371H1A-1 ^eflo)tfjE^l #71(423)^: *W*H 33-1 ^ 

efloia]Ei{«(e,.)}i-^^4. 



#71 -*}AHl~g- Aja^fe #Bj £1^ 

*MHfe #71 3} = *I| ^l^^RVD^ 371 * 3^5] ol^^ nfef ^£4. ^lll^lo|^ #7} 3\Z.»* 

7_>D7l- Hlsi^ ^jl T&^q o}^^7\ 40.3 6233^HlAi *§iAjA]ofl<>i 71^-S- ^IMM^^M 1 !* 711 

#tw. 

#7l 55?S«fl 7.1<^Al7iD7f 3^:^ ol^£7l- 6253^^1^ *I12^HS1 

s>«^ n o] ^ *w « Tii # 



#71 ^^Sl <^1^^£7> ^J3fl*l7> #71 71^-^ £fe ^}^^r 4-§-*ffe ^-f ^J^^l 

ft^r. ol?i ^-f ^« 0 Ht «l^Aj^^ A]~g-§Kr 7j^>l «>^^ ^ #7l 

^ 4^ #7l ^|i-iAi<3fl*i 71^4 flgs.^ ^a^tai ^aj^ -ofl Aiai^ ^aja^s.*) ^ 

Sl^Xl, 5E1& 3^^1 61-f-^Si A o l- 7 l ^2^A]^Ol 6||^5Zl. ^S] ^^j^fe 

AS ^ol^^l- 7]1 #§1-51, #71 *l|4<a*H£l 6293:71] ^A-l ^14#aH1oH ^ ^#6.3. 

iH<>N^» 7ll#*l;4. 



#7l ^l^AHl . 711 4 AMI ^1 0,1^ $m ^oN^fP.)! 7)l#5Hr %^*H A 

^ Al ofl ^S. A o > xi l §^1 ^ ^ W . 



#71 ^S-t ^511*1 ^ 7J^ ^Bj-^ ^1°! ^4^71- Tfl^^, 63l37lHlAi ###^SJ1G« 7H#§M, 6333711 

°\}*\ #7l 7ll#5l ^##^SJ1 GS] 2lrfl JT-^rflEll- 7^1#f!; ^ o]S. ^fl-^H 7^1 ^B]!- ^ A l ^ ^ 

^# i^l^* ^#§1-71 ^Aiwg^ ^)H?!:4. 



^?)$T 4£ 4#4 6 1 £44 4^4 SlH^iLl ^4«H d ll 71441 3j^tiBA]7]^, #7] 7]X\^-& 44 

s\t= ^H^i^ ^^35. ^43 efHM8= sj 0113^4 ^ej^^.^ ^4403 7}^} qq^qq 
*M, °1# 6 l-g-*H 41-1 ^3fe 14*13 ^?I4. °H £4«J# ^ 44 4444 44 

71 43 ^ = 4<^mD3 447143 4^511 4444 £4^H ^43?lR>7l(422)3 ^4 ^4 6 1 
Slfe 444 4^ 4l^Hl . ^44411-1: JUBlt-^ $14. 



*Hl€*H (71^^) 

^71 ^14*11^ 4444 $-1*7] 43 4^B]j 4444 D7 f 0^7-14 ^ 4^ 4443 4^£7l- ae | 

34 nD Af-§-47l 44 ^4 <>j4|4 4^4 4^0.3.4, 014 71^614 ^144. 44 *ili4*HH tfl4 44 

43 0_H140l^)0l A^Efla] ^£ JE. 51 £^1£14 Xl^. -8-71 ^14411^ 4^fl- 7jlA>4^ 

¥4£5i 10I £43^ $14. 

^7l 414H13 ^44 44114, 711431 ^ 7134tW ^*§44*1 7144 43 Bfl oia^Ai 7i(4i2)ifl^ 4^44 
71(501)* #*11 ^4%M^3:1 ISIS 4eR> 4#, 4 ^§714 4^71(502)14 4^4 4*, ^^71 (503) 
1 f-sfl ^4l^# 44*1 ^f-44. hbU 714^ 719^41 4 43:4(413)1- f-sfl ^41^1*11 ^4. 

att ^71 714^ 715^t1H1a-i £4^4°l 1 343:4(5ii)l 4^ v 41*l J£\E D 44H4 444 £4444^ 
^J£{P^[*-D] «(e,.)^} Sfe{lp/[^] fCe,)**!} 1- <£jl, 44 ^^4^1 °1^ ^#71(512)1- ^3) £44314^4^ 
{p,[A-z>] } ip/[A-z?] 1} i- ^#44. ^714, { £(e,)^> 714414 "13 £ ^ ^14, Ffe £4TOorw 
ard), kfe ^ 43. ife ^^3. (i = 1, ... , M)4 AA 44^4. ^ 34^ 717^14 D #3H4 444 

$143-51 °1 €7M{P/W}^fe{ lp/[*]|}*.s 4W:n 4^^1^71(509)1- f-sfl £4^14^43 {p,>={|Pf| 2 } » 
314^ 



61 ^444(423)£ 4^3(502)3 4 3 3.1 a^tf ^4413:3^ 4^I 6 1^^# ^ 

^1^11 7^144 (424) 471 siioitg44 ^ ^eflomiE^i- ol-g-4<^ Gl 314^:2, 7f^i«iEi 

?fl^7i (425)^ ^-4 ^44^*31 G^Bi 4tflj74^i4 ^144ji ^1 ^^*h 4* ^1^3 7^4^^ ( w [k]) 

5L^«:4. 
^12^aH1 (^1^^) 



4H«Jj 4^^R> m 4^1- 4-f , ^^713.4^ 4^^^ 4t13 £*g-^H^jiiM L 4 €^fl3 ^44 4^»N^l 
^1 1^4^ 7>4 ^ 1^S# # ^ $14. ^7l 424^111 ^ £ 61 5L4£M ^A4, ^7l 42 
^4^4 ^4^M14^4^^14>7l(422)4 £ ill £43^ 514. ^7i 424*HHH 4^-4 1^4^ 
«^-7>^4 °J43 1^4£ # ^ $1-^4, ^7l4fe 01S44 1^71^4 ^1^1^711 4-g-«m 71-444 =l 
ei4 ^7l 4^1^71 433 4^- 1^7l» Af44^ 4^l£ ^<a«b 3:41 6 11 ^ 514 



^•71 4241413 ^M: #sii4, 444^- 811^3:41 ^ 813^41 #*fl 714^3 51143^471 (412)413 
s]7l(50i)# ^4^^1^13:1- 4sts 4 1 " ^§71^3 4^71(502)14 4^4 4#, ^^4^71(503) 

1 ^11 ^S4#^l- 44^4. ^ei jl 471 44^ 821471114 43:4(413)1 ^4 ^14^11 ^ 
fe4. 

at ^71 44^ 815471114 ^^l^l 1 ^ 43:4 (5ii)l- ^4 4^:41^1 ±^ D 43^R> 4^^ *«oHMl4^ 
3iL{P,'[*-£>] -(8,)"-} afe{|p/[^] «(e,)^|} 1 <y S> 44 ^4%M^N^#4(512)1- #4 ^ ti oHM14^7ll^ 
{ p/[*-x>]} £fe { ip/[^-x5] I }4 ^#44. nelai 47l ^#4 $W ^11 <=>! ^ 414^* 1^4(513)1 4^4. 



Hi?h "llSLel (513)^44 44 £444ol44iLl 4#44 V7fl4 *l<g4 ^IMM^^r? 
{|p/[*-£>]Up/[A-£>-l]|, - , lp/[*-^-^+l]|} ^ *§444. 



JE4 #4 4444 8174444 03444 ^1^^71(506)1- 44 4 ^4 ^^aH^Tfl^Mpfm 
^444444(507)1 4*ti ^443H^7fl^4 4444{e|P?| 2 }1 4444, IE4 £#^4^44(505)1 4 
4 4 4^1 4 £#ei^4^i4,,}l ^444. 



<>i4 44 71444 819^hi^i 4 4 £444*1 ^4 4 (sos) 4 44 44^444*144 ^44 4, 44444( 

509)1 44 £44 4*14 431 4444. 44 4 4 £44^11 44 ^§4 (508)4 #4 £44^11*1 4 4 £, ^ 
44 4*14 ^44 44 4444 ^ ^44 £#^£441 ^344. #4 4 4 £4431*1 4 ^4 4 (508)4 444 

44^4, ^71 4^ (513)^44 471 £«^5)H^iLl 4#44 V44 4*j4 £44^1*14444 
{p, '[*-£>], p,4*-£>-l], - ^/[/t-.D-K+l]} > £ H £4431*14344 
{|p/[*-D]|. lp/[*-D-l]|, - . \^[k-D-V+l]\} ^ ^§444. 



*14 #71 £44 Jfl^l^^^ 44i£4 44 £4431*1 4 4£44 34, 44 

{0,4*-^], P,4*-£>-l], - .p/t^-K+l]} 4{ E [pf| 2 } 4^A,}1 *144 4 4 £444*1 4 44 4 (508) 4 4 4 
44 £444*144£{|(4:*]I}1 ^444. Olnfl Af^-Hjfe «l^fHJ£ #71 < 444 16> , < £44 17> S < £4 
4 18> 4 44 4^44^ *1444. £4 44 £44 ^o]^^Ji7> 4£&4 44 £4431*1434^4 ^4, 
#71 {|p/[A- J D]Up/[A- J D-l]|,... J^-^+lUl. *l£|$| 2 44£444«^44(508)i4 4 

43.^ 44 £4^3144^71 i ^4 44.4 #^B4fe ^m 1 -^ < £44 20> , < £44 2i> £ < £ 
44 22> 4 44 44i4^4 4444. 



#714 4*1 ^44 44 £44 41*1^7114- &4 44444(509)4 47>4 £444*1444 <p,>={ |pf| 2 } 1 7)14*11 
44. 



£4 *1 31*1 44 444 (423) 4 42:71(502)4 4 Tj^if ^aijis^ 4 b|| 4 e|1- 4444. ^14 £ 
444*31 71144 (424) 44 £44 4*1444 ^ 0^01^1- o)£z}<q #444*11 G4 3144^ 7}^443 
444 (425)fe 44 £444*31 G^44 44^444 444^ *11 4444*1 44434 7^443 (w[k]) 
s 344. 

*ll344 i (443 444) 



4 £44 t>7\ o^l 44 4512] 44^*-, 44-3-4 ci^ E7 ]. <^ ^ £7 f 4 4444 471 4i444(444)7l- # 
4 iL<>144, 4444 °W ^sj\ 4^ °J441 444^ 44fe 44^*1 444 44441 a.44. c ll 
44^4 4444 6 1^4£7f 4^ d J^41 ^444^ 44€ «fl, 44 "343 £44«J^J^ # $14. 4 4 
^4 4^HH14fe 444 4*1 4444 4^«°fl 44 4444 D 3 4 3 ^4^ a J^4^# 44*11 4 
43 44^ £44^4^14 ^44^ 44. 



£ 12i #^}7fi 7flAl£l^ Olcf. 

#7l *H3-a*H3 #3)iL£, 71^1^ 911^] $ 913^1i^1 7lx)^5] efloi a ^Ai 7 ) (41 2)Lflo| ^j-g-e) 

7l(501)-§- ^ ^%M^!#3Ll «-E|*H A 4^71 (502) thg-, ^5.^^-71(503) 

1- ^*fl ^S7i#^^ IfW. UBIjI #71 7l*R£ 927£7HH (413)1 f-^l £ 

M #71 7\7\^ 9l5#m*\ ^HMlol^4S7l(511)» ^ M4D 3tfH# *1 £3 £^31 

ol^^Ji{p/[*-i>] «(e,)"W ^{Wflk-D] «(e,.)^|} 1- <*:□., z±X\ ^^M^^W 71(512)1 f^l] ^oHMl *\ ^ 31 
*Hl>f[*^]}aUr{|pf[*-J>]|}* ^7H. {£(8^}^ 7l^l^6fl Al nlel £ ^ Ffe ^^(Forwar 

d), kfe *13, ife ^S^S (i = 1, ... , M)-Ir AA ^vfli}. D ^AlTi ^l^SlSacl^JE. *1 ^7-M 
{pfW}£fe{|pf[A]|}o. S ^i^U, #71 71^1^91713:70^^ 2MMl#7l (509)1 f-*fl £#^11 °\ ^ ^ {|pf| 2 }l 741 



^AHl Aj-7] 71^1^919^611^ Aj-7] 4^ 7l(502)S « El ^^5(lOl^^ 7 l (506)# ^ af^^O]^^ 

^3$ 3 J 543 31 #71 (507)1- ^^i^^ {E[|pf| 2 ]}i- 7ll#i>4. nelai #71 J&#e^sHr^3 

71 (505)1 f^fl 7J^^ £#el ^4tt ^^tbcf. 



°}$- 71^1^ 921^H1A-1 Aj-71 £3.^^^= <>l-§-*M #71 ^oH^l^^^dPfr}^ 5g5 ^^H^^ 
{EflPfl 2 )}^ *>H-» #^71(510)^: #*11 #^€4. °H #7l #«j ^-fr #3^, #7l 71^1^ #7l 4^71 (502) 
3.^B\ S&q^tifrtt 71 (505)1 JE^ei^sHr! «1 *1h} ^1*13-4 4^ 921#31 

o)l Ai ^H:^ 01^ = 71- ^tJ-jL #^§>J1 923£7)HH #71 ^HMM^^ {iPff}! -?d«|*H, #71 ^TpliLt} 3 
3 921^7jHlA-l 61 ^£71- -fenfji ^cftfZL 925^HlA-l # 7 1 ^^H^^ {e[|P?| 2 ]}» {p,)S 



ol2llolrfiE-i^l#7l(423)^- 4^71(502)31 4 ^^^AjAi^jfBl olefloi^jE-11- 741#?i:4. ^ 

##^*St7ll#7l(424)fe #71 5)H^43 ^ 'H^^'alEil- 61^^ ^##^f^ Gl 7ll#*U, 

(425)fe #71 ^##^31 GS^Hl Slrflji^^El 7ll#Sl-Jl o] t ^S^H 4# ^l^^l 7>^d|E] ( w [kl) 

^14ahi (i^ 



#71 Sl^«fl xl^ Al?] - D7f Aj-ig-^ ;g.o_ o]^ £7 f ^£7> « nfl^Hfe #7l ^2#AH1 (^^) 7} $ 

±1^1 ol^ ^ £7 > oli, oj^l^ll- ^o]*\5L i^-A-1^ 7l^^ol iLOjt}. ol^ 

tflHlSflA-1 cf^5l ol^ £7 l- ^711^1 ^01^4 j7 #ig!g nfl_ 7l^ ^js.^ ^^al^Aj^^- ^ ^ oj^ ^ 

ik*$4\ z\}4^}^]«\}*\^ #71^1- ^-ol ^^6] ol^coil trj-el- ^^^4 ^^^^^-i- #«N ^ f 1 ^ 



#71 ^14#AHH1 tfl t > £ 8 o,l SAlS)^ ^Jlt^ Aj-71 ^4^AHlo)l Sfi^fe ^#^1^1^^7ll#7lSl 

£ 13i 711 Al Si ol 



#7l *H4€*H^ ^4^°r #^4 7}^]^ 1011^1 95 1013^Hl^i 3H3^# 7 ] (4i2)ifl£) 7jj=« 

el7l(501)#^fl ^W^^Jll- ISIS 4b14<^ 4^7^ 4^71(502)^1^ 4^4 4w, 33.^71(503) 
1 f-«fl ^T^sj-i- 3^31 ^444. #7l 7lx]^ 10254tIHH 43:71(413)1- f-«J| *r*l*N4# £ 

fe4. 

i£4 #7l 71^1^ 101343HH ^H^H^ 4^71 (511)* 44^H iL^fl 4 D 4-?H4 xlc4^ £i£4 
$lW83Llf,'lk-Dl £(e,)^} £fe{IP,'M ?(9,)"w|} 1 Qzl, 4*1 £44 sfM^#7l (512)4 f-«f) £44 ^1 *=>1 
<?Ml^{pf[£-£]}HLfe{|pf[A-i>]|}# ^#$4. #7l ^#4 £44 slH^Tll^l ^£51(513)^1 ^#44. 



f-*H #71 71^1^ 10154?H*1 <3443H^^§ 71(506)1 f"*H 4 Tj^if ^^^^^^^{pf^ 6 ] S 
4e1 JgtfaHq (507)1 -fsfl « ^aJH^^ 3^43 {E|pf| 2 } 1 31444 £#ei^4^^7l(505)» f- 

n 4 SL^^HrtWl ^W. 



»l^#7l 7l^R^ 1017471HH «7]1 £44^1^^71(508)1:^ #7l £443H^7ll=r, *444^H<3 

4fl $ £.#e^4£ 44 4*fl3 ^H^H^l^rl ^4^, 6i ^ ^i-g-^H £44 sIM^^M*)!- 3144 

4. ^r, #?1 4*fl£443H^^7l(508)£-#7l ^12.51(513)^4^ 471 £44^1^12.1 <y#§H V7flSl xl 

°J4 £44 tf H^7ll£5{p,4*- J D], p/[*-£>-l], - ,p/[A:-D-F+l]} , afe, £44 5(161^371 ^ 
{Ip/tAr-Z)]!, |p/[*JJ-l]|. - , \^ F [k-D-V+l]\} ^^§j-cl-. 



6 H #7l ^^2)1*1^^^.71-4^6] ^-7] ^^3|l6l^ ^]^5-6] Tgj^ ^. 7 j 

{p/[*-£>L P/[*J>-U. - ^/[k-V-V+l]} 4{ E |p?| 2 } 4{/" A ,}l Ol-irS|) ^7fl^Hj-%Ml6l^^^ 7 l( 508 )b11^ 4 Tj^lg 
£44^*1 ^ 31 £{pf[*]}l ^44. 6] n|| #7l £44 *H'8*I*MI < £44 16> , < £4"*1 

17> £ < £43 18> 4 A^l^y^ 0I444. t£4 j$ 7 ] sj| oj 13 3 j^} 4J£&?I #7l £443H*3 

3715S1 ^, Aj-7] <lp/[*-D]|. lp/[*-D-l]|, - . Uft'[*^df+l]l!- ^l^rM^^^^l 

71 (508) <*fl ^ 4 3 SI $ 7fl £44*11 6 N 371 1- ^ 44. °1 £44 211 °1 «8 371 i 4^ a)] 

#4*3 £ < £43 20> , < £43 2i> 3! < £43 22> 4 ^ 4^1^11- *l-§-44. 



#714 aj-71 3E)i6i^^^ ^ 4^] 711^7] (509) i 9J7H 5ll*N4^ dPfl 2 }* 

^4. 



A o V 7l 71*1^ 1019^71H1^ AJ-7] 5)101^4^] { |pf| 2 } <q. 3g 5 5llol^4^ {E [|pf| 2 ]} ^ 4u)-S ^Efl 7l 

(510)1- f-«fl_-a«i^4. ^"71 AJ^W^I #31)12.13, #71 7]X1^ Aj-71 4^71(502)3.4^ £#B^4^^7l(50 
5)» ^-n £#ei^4^» ^^*H °1 S 6 1 u l2l °J^l^la.4 1019^:74H1a^ *l^E.7l- ^-4 

jl ^44^ i02i47lHlAi #71 ^%t5)l*1^4^{|Pfr}» ^1^4^, #7l ?j7il^m4 3^ #7l ioi94^H1a-i 0}^ 
£71- ^4^1 444^. 1023474H)Ai #71 5f 5 «^ 3)161^4^ {E [|pf| 2 ]}l- #^-sH <p->3 ^i\fl4. 



^ o]i\]o]^B]^7}(423)^ 43:71(502)4 4 qgjg ^r44:5:3.Jf 4 ^eflolaflE^l- 7)1^4. ne^ ^ 

4#€*3 f 4#4 (424) -8-7] £fHJ= 4 6 1444 £ 43H«!4l- ol-g-SJ-^ G» Tfl^jL, 7^1^| El 

3144 (425)fe #7l ^4##Df QtfjL-frqq TjlA^ji ojl- ^fl-J^H 4# 433 7}^4^4 (w[k]) 

S. -M4tt4. 

^^^^H* 4-§-?3: <>1W44^ E ,H $144, £^ aiM^iH- St^AS^El iL4 43l A <3$Ur 

^r4 u J tAS^], W44^3 ^-^tfl, ^g^Hh ^443 44 ^4 141 1- ^ £14. 

(57) ^ V'fi! ; f!?l 

1. 

4314 ^H* ^Hl§H, St^AS^El £^ Sflfl^^i* ^44fe ^^#^1 7l44"44i olo]^, 

#71 4314<^H# ^«fl ^43 4^1- A^Rr ^^^21714, 

#7l ^44 4^4:1: ^14 £4^ 4 0 N^-S.« ^#4fe £1HN ^l^ 3 asl^i^, 

#7l £4^ 2iH^4iL4 #7l ^44 <W^4:£» <>l-§-44 ^4 H J ^4^1- 44 7f^l«jEll- *344fe «J^#*IH 

714, 

^ H J^#7l» ^144, #71 7>^l«llE^l S]4 #71 ^^#7l7^AlSlfe ^4 ti d* ^44<^ #4 4 

t^^Hi t^TsRr ^^^715. ^#4^ 4 4^4 714^44. 

*U*4| floH.^M ^«oHMl*N^Ji*1^7l7K 

#4 ^^^5171*1 #§HH #71 444-^51-^4 4 T^JLI £444H^:!±* 4:£4-4fe £4^5lH^4 

S714, 

#4 4^4 £44 *|°1 ^^§^14 £444 01 ^Til^l- ^#*fl4fe £4*W^#4iiL ^#4fe ^f-i! 4^ 

si 714^- 44. 

^12%H1 4<H4, #4 £«oHMH^#7l7l-, 

#7l 4^4 £44 4°1^4^7l- 44: ^J±{p/f?(9,.)"w,/=l, OJ ^ jjL a] A>-§-^^ 7^4 

w4 °1 314*1 3 ^4 ^£(8*). '=u,-^} # 4444 4^ £4*^44 ^£{|5A'=U2,-",a*} ^ ^#4^ oj 
^f-4 4^4 714^44. 



W4 4. 

4 2%H1 444, #71 £444 01 ^ ^#7l 7}, 



{\^"\,i=\,2,-M} £ ^#§Rr °]^*! Al^Efl^ 44^ 44 



^2*4| #71 ^^H^^^yf, o)£ *M°\}*\ #71 £^ n^A^T St-i" 7fl^ 

SRr TflS-el* ci ^«l*Rr oI^ai a]^s\ 44. 
^I12^<H1 StleH, #71 «J^^^H7l7>, 

#71 £«<WH^iL» <>l-g-*H 4 ^HiMMWA* 7fl#sRr £lWM^^7l|tf7l4, 

#7l ^IHte^-S^-El 4 Tj^ig oleflolrfjE^-i- ^#^fe O^M^E]^^, 

#71 ^^lol^^^ c^^clHilEil- oj-g-ffl #A)#^SJ1^- 7ll#*Kr ^##^M^#7l4 > 

#71 *##^*31^Bl 7^1 «3|Bl# ^1#SH ^#*H, #71 7SA]^ 7^1 ^]Bl# #7] ^# a J^7l3l ^AlJ- 
S t^*Kr 7^*lti)E-l7ll#7liiL ^Slfe ol^A] A^Efloj 4451 4^ 

3^ 7. 

*H6*4I sfl°H.4M £^HMH^43?]l#7i7h 

#7l ^o v MIS4e1 4 5H6i^4^# ^3- ^IMWasHI* $5- W ^1 

^2M^l#7]Sf oj^Hl- ^*Kr £^£^4^^711- Cl ^Ul^, ^Elfl ^l^AlTj- * # 7 j o| 

^^ £ 0J1 44 #71 ^M^Ji £ #71 q^lfr 3\}o}^^$)- a o V 7 ) £ s e ^4^ 4 ol-g-^o^ ^7} ^ 

* *H 6 1 3 43 » 31 #*>fe ° 1 W4l *1 i 3 $ 7} *\ ^ #*1 . 

^16-%H1 Sa«H^, #7l 51101^4^^^-717^ Aj-y} jijc^ xl-gAlTiSl ^7} 4^ A] Aj-^ 4^^#7l7> #7l ^ 

#4 4 33.! ^W^l^l^-fr *r4l«H 4 £w<KMH^44l- #3*Hr ^f{! 7lxl^ 44. 

*H6lH Sl^H, #71 £« 0 HMH^4^7ll#7l7l-, #7l 4 < S X I ; ?H ^Sl-71- # *1 #71 ^#4 4 Tj^ig 47} 

5)1*1^711^1-4 Aj- 7 ] Z| 7J S 1£ 5| 5 5,10^4^4 Aj-71 4 J=S&) ^4^» Oj-g- 

*H 4 7js.rf ^44 £«RMH<3 ^Ajoi -f-^1 444^ 4 73^ £" 0 HMH^3)-3» #^ 

*1^# Ai^Efl4 7 i4^ 44 _ 

^« 10. 



^19^H1 5a°H,#7l &^n°m$7ll&7)7}. 



«fl 4 331 *'8-^6l'37||^{p,'[*]./-i.2.».>r> i- Tfl^M ^IMM^t^ ci-g-^ z| 

33l £^^a]^^{p,}-{lp/| 2 .'-1.2."..A/) # XgAj^ ol^XI A^S] 7]X|SJ-3-*l. 



11. 

*)1 9tN sa <H <M , ^-7] £HJ-3M| oi ^ 43 7)1 tf7l 7h 

^71 4 33l V7flSl 471 ^«o V ^l^NH7l? 

{ IP,'[*-J>]|.IP,*[*J>-1]|. •" . IP,*[*-£>-^+l]|, /-I, 2,-,JW} (Dfe 71x1^-4 Afo)5l ^wJ-^HTg^ji 

£ ^rSHsK 1 )^. -S-71 tH#£ 4 331 5g5 sHHMM'SaHfl {*[ip,Vu-i. 2,-^ } ^, ^-71 A 331 £ 

#el^^{^., 5 «=l s 2,-^} 1- ^715. i^^l ^i#»Hl ^fl 4 33.1 ^11 ^^5il6l^H7l 
{|p/[*]|./-1.2.-^} » Tfl^al, -8-71 711^ Sllol^ H7ll . 61-g-Sj-al zV ^HMH ^ 4^ 

{P,}-{IP,'| 2 .'-1.2.-^} » ^§Hr «1^J Al^Efl^ 7 ]^^ ^ 



12. 

4 33.1 ^-71 £#^H^4^4 ^-71 ^5^ a oHMl*1^4^^<a-7l3^-El t)1*M 4 ;g s1 g jig. ^Wj-^SHcltg^ 

^-71 ^71^1 6l^£^- ^^sffe <>1^5L ^7]# Ci ^til^H, 

^71 ^7151 o}^ 7 } ule] oj^j ^ ^ A] a o V 7 1 o] ^ sj-jfl « ^gj^jl, 6lJf-£7> #7} <$$2\3_ 

4 ^ *1 A <M ^HMH^W-ll- #«J*H «^Hr *1^J Ai^EAsi 714^^1. 

^T 1 * 13. 

*H121H 5W1 #7] ol^£^^7lfe ^^^^1^3^ 4 £#Sl^S)-^{4, = '=l»2,- > M} #^5>fe 

£#e^4^^^7l?l ol^SAl Aj^S] 7l^R^l. 



14. 

*}9*M StW-M.-SM ^HMl*1^5)-^7lR>7l7K 

a 33i #7) ^nn^^^^-y] zi^^M^min^y}^^ ?h*m 4 331 ^5 «^ 

tg=sj| 01 ^ 4^ ^ 01 ^ # ^ 7] ^ 

^7} ^7]^ 0} ^7l# cj ^p-yl^H, 

4>7l ^714 6 l^£7l- Pi Si OJ7P1 A] Aj-7) ^^}JL, *]%.5L7}Jfr7] ^^S. 

4 ^ a] a o v 7 | B j 5 ^^H^l 0 ! 1 ^^*- <93*H #^*l-fe ^i^ai Aii^o^ 7lxi^-^i. 



3^8- 15. 



S-^Z]^^ Ali^^] 7]*\tt*\. 

16. 

^^^M^-Ej H>S <HiS|6l^^{«(0 # ).#-1.2.-^/} 1- $&fc= ^fil AjiEj^ 

17. 

^-71 «^^l«sld|E|{£(e # ),«--1.2,-^} £« 6 H^H^^{p,,'=l,2,---,M} 1- oj-g-gfl £a1##SJ1 

£ -ce /5 -ceo" 1- 7fltf«Hr ^IW^l ^<§3 7l^^x]. 

3^ 18. 

*l| 17*41 SH^.^l 7jl^7] 7>, 

-8-71 ^##*J!3 ^tfl JL-B-^lofl *fl^*Rr 2]cfl JL^^* 7>3*1*I3M #3*Rr 

$^3" 19. 

^118^1 XJ^^i, ^71 #^^717} *lHx]» 4>7l ^l^efloi 5] ^>Efll4^> ^ W 4*>*H. ^71 4 

A}^ 7J- 7 }^^«\ ^s-sf IWKr *1W A J 71^1^ ^1. 

a] ^#4! &<>H, 

#7] ^*J€ £ y oHHlJ^ 4 ^Sl £lWM^Ji« ^WRr GWHoWttW. 
3^21. 



-HJE|fe «jo] Jfiu-^ * ^ a7l ^18-^61 ip/i.#-i. i,-M} % ^*Hr °1**4L 
3^ 23. 

{p/«(e,)^, f-l. } 1- ^pg^Kr A|^Efl5] cj-^ 

{ IP,' £(8,)^ \,'=1,2,-M} £- ^SRr #*1. 

W^25. 

^i2o%Hi sa^h, #7] &ww%q3.**q q^wi&i *ih*h #«g*H 

3^26. 

^]20%H1 ^^H, ^ H o > ^'1^7l7> ^71 £*g-$ 511*1^^^.1- ^E.51 ^3 3 SI ^ y oH^fl^# f^fl ^SKr <=>1 W-tl 
A^o] cf^^l. 

3^27. 

7«l*Hr 71^1^-4 OH- ^A]^ fl^f-Al X\^6\] flo^ 

^"71 7]^^^7>, 

^-71 ^^IJ^H £^ ^M^Ji* ^#*Hr ^^Wl^^i ?l^r7l4, 



#7l £HHf ^H^^ #?1 ^A]^ ^fHHJM 6|-g-^ ^#ti] ?g^,g- 7 ^}V$\Z\% A| HI tg ^ ^ 

^# y J^7l# ^al^M, #71 7}^SHS)EH ^fl #71 ^ y J^^7l7>^A]£lfe *1H*14 3«<^ #7] <£ 

Bfl ^ Bfl ^ HI # ^ ^-fe 21 71 JL ^ 3 H , 

#71 #*17>, 

tc^HIs* ^r#§H ^el«}^ ^tUMleM^, 

#71 £« 0 HM!J^ 4 ^s«J £w>HMH^Ji!-^ ^3*Hr ^^7l«4, 
#7l 4 isi £«^H^jiil-gr £^-*H ^Wfe ^IWH^ £714. 

^-Jl^ ^U^H^JiL* ^#*1H*14 ^1 4^5)-«H #7l 71^1^ AS JflH^^fe <W^2|7lS ^Elfe 6 1 

3 ^28. 

^Eflq- <^^| ^yl§H, ^^AS^Ei £«J-t£ Sfl^l^^ Ji* ^#§Rr <>1¥## Alifli) 7]7] ^*\7\ ^« 6 >^# 

#7l -LHliq-^Ht- f-sfl ^#slfe aijt= ^elsffe 4*34, 
#71 *ism ^Hj-^xij-^Ai ^if^ iiH^iLt- 4^4, 

#71 5(161^^^4 -SM ^^J:# °l-§-*M *# y J ^i^-a- 71-^l^E-li- ^*Kr 4^4, 
#71 7>^1^)eH ^#sm *IM*14 ^#tii^- *g^ H ^. 7 ] tf^o^oH #3*Rr 43^3- °l^*l*r 7l 

*1^-#*1<>1 #jr ##«^. 

29. 

*1^## Al^Bfl^ rf^o] ^^ofl oj^H, 

£*g-$ #J:# ^#«M *Wl~b 4^4, 

#71 m& #s4 A 3 si ^HMl^l^^ai-^ ^8«Hr 4^4, 
# 7 ] 4 £W*lH^;s.l-£ ^-i^*lr 4^4, 

^^■^ iH>WH^ii» ^ai^a]^]^ ^ #71 71^i^as 2|H«flsl-fe 43 ol^x^ #iK^ 

^#« 0 v«L 

^Eflq- Ol^Ojl- 71x1^-3]- 7>Oj £Hj-fg: Al^Oj ^Wj-tijofl 

#71 £^<>1 # ? 1 7lxl^O.SJf El #^5l #^4 4 ^Sf £«<WH^Jil:-& ^, #71 

A 33.^ ^fJ-^ol^^Jil-i- -^S^?!: ^ #7l 7lx]^AS. ^A^Br 4^4, 



7^HEi# ^§Hr 4*d4, 
41-71 71x1^-6] 7 |.^aj^ofl ^Sfl #Al£)fe *1H*14 ?§^}<q ^7} tYn^QW) #3*Hr 

<^^lfe 71^1^-4 

W#31. 

#314 <^3Hi- ^u]«H, ^IH^S^-eI 511 ^l^iM- ^r#*Hr ol^f-# *1^I4 7]*1^*H ^ojA^ 

#7l #31M-<W1# ^ ^#4fe #Jl# ^5]*l-fe ^^^51714, 

#7j ^E]fe ^Wj-^Jl^^ ^W^iL* ^«*Br ^%MH^Ji 6 J^7l4, 

#7l ^^MH^iLl- oj-g-^H 3^* ^^=5(1*1^ 43 7fl#7l 4, 

#7l ^oHMl^S^ 4 ^S-if O^l0]tf)E-l» 7\}#*}±r 6] ^ *] vS\b\ ^7} 4, 

#7l £«<WH^4£14 ^gfl6]tfjEl^ o]^ ^##^*3!* 3|#*Hr £##4*31?fl#7l4, 

#7l ^A^*m3-^\ 7W*\n^ 7fl#*M 7 <§#*M, #7l y^rijE^ 4 V 7 | ^AlHl^^7l5] *\}o\X\sL 

3. #3 *Hr 7^*1 tfj ^| AV71 4, 

^# u J*g^7l» #7l 7j-^ltflE^l S|«B #7] ^ a J^^7l7f^A]£]fe riflA]*^ ^A]^ #7l # 

314^^1 el ofl ^^e]7lS. ^#4^ *l^§-# 71^1 ^^1. 

^%>32. 

#314 <Wl-t #^-3.3.^-3 SIM'S 3 JS.* ^r#§Rr <>1 W# *li^4 7l4^#*H ^^a-], 

#7l #31 4^ 3| on- -f-tfl ^a] ei fe 04 ^ Al^i- ^51 sj-fe 04 tg.^ el 71 4, 

#7l ^#4xr 51*11 4 £w o V^ SJM^Ji* ^oH^M^iL #^714, 

#71 ^15] ^ W Al^Jf Ei ^^V^ol^^ ^ £§^-4^1 #71 ^#4 4 ^jS.^ 4^4 4 

71 sfM^ ?1|^S4 #7l 7fl#4 °nHMM^444 ^4 5L#£^4^» °l-8-«H 4 ^Sl ^3 

^«o V %Ml^N 7ll^» ^3 ^1#« ^ ^*fl 7flA>^ Z]- TisL* ^ £l$t$S\}o]^^<% 9 7}]^*}^ ^W^H^^l 
#714, 

#71 ^#4 ^^#SS^El 4 ^Sf ^31*1 ^1 EH- Tfl^l-fe ^3|fl^El7fl#7l4-, 

#71 ^HM1 6 N4^4 ^Sll^l^Ei* ol-g-Sfl ^^l^fli ^l<+*>fe ^#^r*Sl7fl#7l4, 

#7l ^##^:*J1S^-El 7>^AltflE-H- Tfl^^ 7^$^, ^7} 7$X\Q 7 ^]rfj E ^ A o V 7 j ^AlHj^^y]^ ^O^XlJ: 
3, 7\^%\ «!lEl Tfl #714, 

^# H J^^7ll- ^yl«H, #71 7>f^ltf|EH #7] ^#«d^^7l7>^AlS)fe ^^1^14 ^# y J4- ^^*H #71 # 

EfluHWH ^t}^ £^*\?]7}3. ^S)fe °1^# ^1^^4 71^1 ^-#^1. 

^J^#33. 



#314 ^«I*H, 44^^ei siH^iii- ^s>ir 71 ^^sh &6)x\ t 

#7l th^M^^M* f-^fl ^Ajsj^ Ajjr-g. ^elsffe ^ W^2]7l4 ( 

#7l ^#4 ^^^H^iL* «>l-§-3H 4 ^^1, #7] ^W^^ ^5 

31 ^ 431- 31#§M, #7l 4471^ °]^7\ nls] <y?)l4 iL4 4# ai ^-71 £4^H^44» ^WU, 
o}^7} #71 °J 7)1*1 iL4 ^ *1 #7l ^wj-^oi^^^- ^Bn§H £4%MH^44 31 #714, 

^44 ^aJ-^AljLS-^-Bl 4 Tj^f ^B))^anB]l- 7ll4SRr <H ^ ^ ^ 3 ?jl #7} 4, 
#7l ^M^i* ^##4*31^: 31#*Hr ###4*Jl?il#7l4, 

#7l ^##4*111^^ 7>^l«flEi# Tfl^SH 7 < §A}^ ) AJ-7) 7 ^Al^ 7^1 ^ El* #7l £#^#713 *)HA|Jr 
5L *3*Kr 7>f*l ^ Til 4714, 

^ H J^^7]# 7«1«H, #7j 7>^lsijEii ^gfl #7] ^Al«]^^7l7l-^AlSlfe ^4 U J^ %W\ #7] 4 

B^^Hl #3*Rr * w oH^5l7]^ ^^S]fe oj^A} A^o] 7 14^#*1. 

4314 7«1*M, 44^5^ £#t£ ^H^iLf- ^4§Rr ^f^l Al^B^o^ 7l*mV*H $1^1, 

Aj-71 43]4<>l5lH» ^Aj£| fe Aj^S ^e]^>fe ^W^5]7l4, 

#7l ^4=)fe 3«<mi:M4 sH^iLt- ^#*Hr £HWH^iL ^1^7l<4, 



£«o v ^ *H^l^l-4 #7l 335 3fWoHgsMq 4 £^^4^-1- 6 l-g-4°l 4 3s*g 4*fl3 ^^sH^Tll^ 
» ^ 314§M 4 4*11 £4^5M<344» 7fl*HsH, #7l 44713 0)^7} nle] -i^4 

oJt!1*1 ^4 *] #7i £4^M^43i; AjEn^, o]^ £ 7i- # 7 i <g 711^1^4 *1 #71 ^ ^^^1*1^4 
fl* 4«14< a l #3*H=- ^ H oHMl^N4^^1#7]4, 



#7l ^#4 ^W>H1=#JL5LJfEi 4 7|^^ olellolrfjBll- 7fl#4^ ^SH*1^E-I7ll#7l4, 

#71 ^«<J-^1 6 1^4^4 ^Ell^m'Bi* oi-g-^ii ^ajav^sjp^ n^}^ ^##4 s 31^1#7l4, 

#71 ^##4 s 31S^Bl 7}^x]^B\m 7ll#§H 7 S#«H,#7l 7^Al^ 7>^l^Ell-#7l ^^^#714 *\]<>\*\5L 
£- #^4fe 7>^^l«J)Ei TlK+7] 4, 

^# u J^^7ll- ^HltM, #7l 7^1 «jE-li 5]^ AJ-7] ^Al«1^^7]7| ^Ajslfe nflA^ ^#«j^- <g^^ #7l ^ 

314<WH #^e>fe ^U-^e|7ls. ^slfe ^Iff^J Aiisn^ 7l4^-#^l. 

^Eil4 ^^1 6 1» t^W, 44^as^-e1 ^r#*l-fe 6 1^# ^l^^^i 7l4^-#^l4 ^h 0 >^ aj 



#7l ^HIM-^H* # n ^#4tt e^lteLM*! £ H o v ^ siM^M ^«4fe 4^4, 
#7l ^IMM^iL* °l-g-*M 4 £ H <WH^43» 7fl#*Rr 4^4, 

#7] ^#51 ^^fAll^El ^ ^Sfloj^Eil- 7fl#*Rr 4*34, 

^W^6l^4fl4 61-i-fsfl 7^*1 «)E|* T^H >84!*Hf 4^4, 

#71 7^4 4*fl ^AlE|fe *H*1*13 ^A]Hl^ ^#SM #71 ^M'WH #3*Hr *1^14fe 6] 

^^36. 

tl:Efli4 °)$}o}m ^lsH, ^t^AS^El £^ sIM^iM- ^Aisfi, ci^sa] a]^4 7l4^#*H ^Ai, 

#71 sHU^eiHt- f^l] ^#s]fe ^w 0 HH!:M4 ^M^iLf- ^#sRr 4*34, 

#71 ^#4 #s^e! 3g 5 <**f}-^H^44 S E#£l^4^r*» #71 ^#4 4 3 si 4^2} 

4^ £#*J= ^1^1^711^1:4 4>7l ^oH* 5)1^^ ^ £-£^4^ 01-g-^H Zl- ^flo] ^^2)1^ 

^Til^i- f-sfl 7fl#i5H 4 ^ 7]|#4fe 4*34, 

#71 ^#4 ^^SsL^ 4 ^^omiEjl- 7}|#*Hr 4*34, 

#71 ^>^5ll*1^4^4 4 efl 6 1*!4« 6] -§-*(] 7>^alE]l- 7fl#SH ^Ajg}^ 4^ 

#71 7^*1 «]eH ^Ais] fe t^a^ ^Aiai^ #71 <L>314<WH #34fe 4^-^s <>1^4*r <>1 

W# 71x1^1-^4 ^^A]^. 

3^37. 

#314 <H3H« -?tf|44, St^^ei aJH^ji* ^*Rr °l-f~§-41 4^54 71^1^-^Hl £"^4, 

#71 <LH14<>13H» ^44-b 3 Wtf3:*H £^ aiM^i* ^#4fe 4*34, 

#7l ^#4 £ H oHMH^*3iL« «l-g-«H 4 isf ^^1*1^4^1- 444:2., ^^#s^-ei sg-g- 

Sll d 1^4^» #7l ^7]$) °]^7} n]2} A^>g cj^^ ^ ^ A] Aj- 7 ] £^sll 0} ^ 4^ » A^s}.-^ 

O] ^5L7} ^7} <Q n X) ^4 £ X\ Aj. 7 ] Jg ^ « o] ^ ^ ^ Aj EB ^ 511 0] Tjj ^ g_ ^ ^ 43 ^ 

#7l ^#4 ^ W^l^S-^El 4 o]^}o^b\s. 43H«j4?jl47l4, 

#71 ^^5)1^1^4^4 ^ell^l^E^l- 7>^lrtlEll : 711 7 3#§Rr 4^4, 

#7l 7>^l aiBi^i 4 §11 ^a]4^ ^144^1 ^# H J^r ^#4^ #71 #314^ ell °H1 #^4fe ^f-^4fe «>l 

Al^EflO] 7i4^>44 ^??^Ais ^Al^_ 
^^38. 

<?_H114 olefl^i- ^4§H, tt^S^El sJl d l ^ ^ ^r#4fe 6 1^# ^liE^sl 7l4^-#^Hl ^i^a-i, 

#7l #3m-<H*M* * «fl ^#4fe ^«J-^Jli^i ^« 0 >^ sfl ^l^^i* ^#4fe 4^J4, 
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